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Abstract 



Method for preparing cement coagulant aid and use of the same 



A method for preparing cement coagulant aid is provided. All substances having 
pozzolanic activity can be used as basic materials for preparation of cement coagulant 
aid. Based on 100 weight parts of basic materials, 10-50 weight parts of CaO or 
Ca(OH) 2 are added and mixed with water. The mixture is then rested to yield hydrate 
crystal seed such as hydrated calcium silicate and hydrated calcium aluminate. Such 
hydrate crystal seed also can be generated by mixing cement clinker or cement 
powder with water and then resting the mixture. The hydrate crystal seed is used as 
cement coagulant aid or to directly replace the cement admixture material. The 
present invention fundamentally solves the technical difficulties of slow coagulation 
of cement and can make use of the effect of mineralizer incorporating fluorine and 
sulfur maximumly, thereby, the quality of cement of shaft kiln is improved and the 
production cost is reduced. 



What is claimed is 



1. A method for preparing cement coagulant aid, characterized in that grinded 
pozzolanic material is mixed with calcium hydroxide or calcium oxide and water, the 
mixture is then rested to yield hydrate crystal seed such as hydrated calcium silicate 
and hydrated calcium aluminate etc., used as cement coagulant aid; wherein, all 
substances having pozzolanic activity can be used as basic materials for preparation 
of cement coagulant aid; based on 100 weight parts of the basic materials, the 
cement coagulant aid is prepared as following formulation and technical conditions: 

a. Formulation: CaO or Ca (OH) 2 1 0 -50 parts 

NaCl or CaCl 2 0-5 parts 

Na 2 Si0 3 0- 10 parts 

b. Technical conditions: Resting temperature: room temperature - 100°C 

Resting time: 7 days ~ 1 day 

2. A method for preparing cement coagulant aid, characterized in that cement 
clinker or cement powder is mixed with water, the mixture then is rested to yield 
hydrate crystal seed used as cement coagulant aid. 

3. A method for preparing cement coagulant aid according to claim 1, 
characterized in that the pozzolanic material include burned clay, burned shale, 
flyash, oil shale feculence, burned coal gangue, tuff, boiling slag, mineral feculence 
or pozzolan. 

4. A use of cement coagulant aid, characterized in that 2-15 weight parts of cement 
are replaced by the cement coagulant aid produced by the method of claim 1 , 2 or 3 
based on 100 weight parts of basic materials, for speeding up cement coagulation. 

5. A use of cement coagulant aid according to claim 4, characterized in that said 
cement coagulant aid can directly replace the cement admixture material. 
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Description 



Method for preparing cement coagulant aid and use of the same 

The present invention relates to industrial technology of cement production and, 
more particularly, to a method for preparing cement coagulant aid and a use of the 
same. 

Ever since 1950s, the technology of using calcium fluoride as the mineralizer to 
produce cement has being applied abroad. This technology can improve the 
burnability of raw material of cement, accelerate the generation of mineral A (alite) 
and increase its hydrated activity. Therefore, it has become one of the most effective 
ways for the shaft kiln cement plants to improve the production and quality and 
reduce the consumption. Ever since the beginning of 1980s, technology of complex 
mineralizer incorporating fluorine and sulfur has been widely applied in the shaft 
kiln cement factories in China and biggish economic benefits have been obtained. 
However, when cement is produced with complex mineralizer incorporating fluorine 
and sulfur, large amount of AL2O3 solid-solve into mineral A or iron phase under the 
action of fluorine, which make C3A in the clinker decrease greatly and the induction 
period of hydration of alite to be prolonged. As a result, the coagulation time of 
cement is often prolonged. In the actual application, the construction speed and 
engineering quality are influenced due to slow coagulation of cement. 

In order to solve the problem of slow cement coagulation, most of plants have to 
reduce the quantity of calcium fluoride in cement. However, the insufficient quantity 
of calcium fluoride incorporated into cement will not only weaken the effect of 
mineralizer, but also reduce the activity of mineral A. As a result, the cement 
strength decrease tremendously. On pages 7-12 of issue 4 in 1994 of Cement, an 
article titled "Analysis on Reasons of Slow Coagulation of Clinker and its 
Preventative Measures in Zhenjiang Cement Company", described the measures for 
improving the slow coagulation of cement clinker containing fluorine and sulfur 
from the aspects of formulation and calcination as follows: control F/S0 3 , within 
0.42-0.55, create conditions for incorporating aluminum corrective material, 
incorporate 5% purchased early strength of clinker when the clinker is being ground 
into powder, then adopt the system of calcinating rapidly and cooling urgently, so 
that the initial coagulation time of clinker could be controlled within 3.5 hours. But it 
had its disadvantages. First, it changed the original production technology and 
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conditions and requires stable formulation and calcination. Second, the cost is too 
expensive for early strength clinker used as the additive. 

It is still a big technical difficulty for the cement plants to make use of the effect of 
mineralizer containing fluorine and sulfur maximumly while to control the cement 
coagulation time well. 

The purpose of the present invention is to overcome the shortages of background art, 
that is, to develop a cement coagulant aid, which can not only make use of the effect 
of mineralizer containing fluorine and sulfur maximumly, but also can control the 
cement coagulation time well. When the cement is being produced or used, addition 
of proper amount of cement coagulant aid can not only fundamentally solve the 
technical difficulty of slow cement coagulation, which further perfect the technology 
of fluorine-sulfur mineralizer, but also improve the quality of cement of shaft kiln, 
with the production cost being reduced. Meanwhile, there is no any negative effect 
be brought to cement performances. 

The purpose of the present invention can be realized by the following measures: 

Starting from study of the mechanism of slow coagulation of cement calcinated with 
mineralizer containing fluorine and sulfur and through a great deal of experiments 
and analysis, the present invention has found out substances having pozzolanic 
activity to be used as basic materials for the coagulant aid. These substances include 
burned clay, burned shale, flyash, oil shale feculence, burned coal gangue, tuff, 
boiled slag, mineral feculence or pozzolan. In a word, all substances which can be 
mixed with calcium hydroxide or calcium oxide and water and then rested to 
generate hydrate product such as hydrated calcium silicon and hydrated calcium 
aluminate etc., can be used as the basic materials for preparation of cement coagulant 
aid. 

Based on 100 weight parts of the basic materials, the cement coagulant aid is 
prepared as following formulation and technical conditions: 

a. Formulation: CaO or Ca (OH) 2 1 0 -50 parts 

NaCl or CaCl 2 0-5 parts 



2 



Na 2 Si0 3 



0~ 10 parts 



b. Technical conditions: Resting temperature: room temperature ~ 100°C 

Resting time: 7 days ~ 1 day 

In this formulation, NaCl, CaCl 2 and Na 2 Si0 3 are all stimulus. The stimulus is the 
substance incorporated for stimulating the activity of pozzolanic material, thereby 
accelerating the reaction speed, rather than an essential ingredient of cement 
coagulant aid. However, CaO or Ca (OH) 2 is an essential ingredient and its quantity 
is related with resting time and temperature. While other conditions remain constant, 
the bigger the quantity of CaO or Ca(OH) 2 incorporated is and the longer the resting 
time is, the more hydrates are generated and the better coagulation effect is. Besides, 
the higher the resting temperature is, the shorter the resting time is. However, the 
actual incorporating quantity of CaO or Ca(OH) 2 can be determined in accordance 
with the actual production conditions. Whether or not to add stimulus is also 
determined in accordance with the actual production conditions. Addition of 
stimulus and higher resting temperature may accelerate the generation of hydrate 
product and shorten the resting time. When no stimulus is added and the resting 
temperature is comparatively shorter, the generation speed of hydrate product will be 
slower and the resting time will be relatively longer. 

The cement coagulant aid prepared by this method is directly used in the cement in 
cement production or construction. Based on 100 weight parts of cement, 2-15 
weight parts of cement coagulant aid are used to replace cement or the cement 
admixture material. The bigger the incorporated quantity is, the rapider the cement 
coagulates, and the shorter the coagulation period is. 

The reasons for slow coagulation of cement produced from mineralizer containing 
fluorine-sulfur are as follows: when the fluorine-sulfur mineralizer is incorporated, a 
large amount of A1 2 0 3 solid-solved into mineral A and the iron phase due to the 
action of fluorine, which make C 3 A in the clinker reduce greatly. At this time, the 
early coagulation of cement has to only depend upon the early hydration 
performances of mineral A. Compared with the pure C 3 S or mineral A without 
fluorine, the quantity of hydrated activity centers of mineral A containing fluorine 
and sulfur increases and the early hydration is rapid, resulting in generation of liquid 
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with over-saturated state of [Ca"^], [OH~], [Si0 4 "]and [ALOi 5 '] and the high-alkaline 
degree in the liquid phase during stage of primary hydration. In this case, the degree 
of oversaturation is bigger, the liquid is a sol of hydrated calcium silicon, hydrated 
calcium aluminate and calcium hydroxide. Besides, due to the internal absorption of 
mineral A, gel film is formed on part of surface of mineral A, which prevent early 
further hydration of mineral A. Additionally, in the oversaturated liquid phase of 
high-alkaline degree, a long period of time is needed for the nucleation of hydrated 
calcium silicon, hydrated calcium aluminate and calcium hydroxide. Moreover, 
under this condition, the mirco-crystalized product is easy to be generated, resulting 
in the prolonged induction period and slow coagulation. In a certain range, the 
increase of quantity of fluorine incorporated may bring about the increase of AI2O3 
solid-solution quantity in mineral A. The higher hydrated activity of mineral A is, the 
longer induction period and the slower coagulation are. 

To be aimed at the above-mentioned fact that the nucleation process of hydrated 
calcium silicon, hydrated calcium aluminate and calcium hydroxide are extended and 
the crystals are thinned, the present invention uses pozzolanic material as basic 
materials to which a certain quantity of Ca(OH) 2 are added and mixed with water, 
the mixture is then rested under a certain temperature for a certain period of time to 
be hydrated, thereby yielding a certain quantity of hydrate products: hydrated 
calcium silicon, hydrated calcium aluminate and calcium hydroxide, that is, yielding 
main crystal seed minerals required by cement coagulant aid. When a proper amount 
of coagulant aids are added to the cement which coagulates slowly, these crystal seed, 
as the crystallization center, are able to tremendously accelerate the hydration of 
cement which coagulates slowly and boost the crystallization of hydrated calcium 
silicon, hydrated calcium aluminate and calcium hydroxide. Resultantly, the 
induction period of mineral A containing fluorine and sulfur could be obviously 
shortened, thereby accelerating the coagulation speed of the cement. 

Based on the above-mentioned principles, such hydrate crystal seed used as cement 
coagulant aid also can be generated by mixing cement clinker or cement powder 
with water and then resting the mixture. 

Compared with the background art, the present invention has following advantages: 
1. The cement coagulant aid prepared by this method can shorten the cement 
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coagulation time by more than 40 minutes, while the strength is basically not 
reduced when 2-15% of the total weight of cements are replaced. The cement 
produced by incorporating proper quantity of coagulant aids in accordance with this 
method is compared with 425R ordinary silicate cement of Guangzhou Shijing 
Cement Company and Gaoming Cangjiang Cement Company produced using 
fluorine-sulfur mineralizer, the comparison datas of coagulation time and strength 
are shown in tables 1 and 2. 

2. Due to adoption of this method for preparation of cement coagulant aid, 
technological condition is simple, investment on equipment is small, raw material is 
abundant and cheap. The coagulant aid can be incorporated directly at one time as 
the cement admixture material, which can greatly reduce the production cost of 
cement and improve the quantity and quality. 

3. Starting from the research on the mechanism, this method fundamentally solves 
the technical difficulties of slow coagulation of cement and can make use of the 
effect of mineralizer incorporating fluorine and sulfur maximumly, thereby, further 
improve the application of technology of mineralizer incorporating fluorine and 
sulfur. 

4. The cement coagulation prepared by this method has a wide application range. 
The pozzolan cement coagulant aid can be used to the cement produced in shaft kiln, 
rotary kiln and dissolution kiln without changing original system of formulation and 
calcination in cement plants. After adopting the invention, even those rotary kilns 
which dare not to adopt the fluorine-sulfur mineralizer technology to reduce the 
energy consumption being afraid that they can not solve the cement coagulation 
problem, also can use the calcinations technology using fluorine-sulfur mineralizer at 
ease. The comparison datas for the specified coagulation time and strength are 
shown in table 3. 

Example 1 

First, to 100 weight parts of burned clay or tuff or burned shale, 20 weight parts of 
Ca (OH) 2 and 1.78 weight parts of CaCl 2 were added. Water was then added and 
mixed evenly. The mixture was remained for 3 days under a temperature of 55 °C. 
After being grinded wetly, the mixture was then dried under a temperature of 120°C 
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to obtain coagulant aid A. 5% coagulator A was then incorporated to 425R ordinary 
silicate cement of Gaoming Cangjiang Cement Company. As a result, the initial 
coagulation time was reduced from 4 hours and 5 minutes to 2 hours and 36 minutes, 
with an advance of 1 hour and 29 minutes. The final coagulation time was reduced 
from 5 hours and 15 minutes to 3 hours and 38 minutes, with an advance of 1 hour 
and 38 minutes. The strength of fold resistance and the pressure resistance after 3 
days and 28 days did not decrease. The specified datas were shown in table 2. 

Example 2 

First, to 100 weight parts of flyash or burned coal gangue or oil shale feculence, 20 
weight parts of CaO and 3.91 weight parts of Na 2 Si0 3 were added. Water was then 
added and mixed evenly. The mixture was remained for 7 days under room 
temperature. After being grinded wetly, the mixture was then dried under a 
temperature of 150°C to obtain coagulant aid B. 10% coagulator B was then 
incorporated to Xiashan 425R ordinary silicate cement of Guangdong Renhua 
Company. As a result, the initial coagulation time was reduced from 3 hours and 58 
minutes to 2 hours and 27 minutes, with a advance of 1 hour and 3 1 minutes. The 
final coagulation time was also reduced from 5 hours and 5 minutes to 4 hours and 1 
minute, with a advance of 1 hour and 4 minutes. The strength of fold resistance and 
the pressure resistance after 3 days and 28 days did not decrease. The specified datas 
were shown in table 3. 

Example 3: 

First, First, to 100 weight parts of boiled slag or mineral feculence, 16.7 weight parts 
of Ca(OH)2 and no stimulus were added. Water was then added and mixed evenly. 
The mixture was remained for 36 hours under a temperature 90 °C. After being 
grinded wetly, the mixture was then dried under a temperature of 120°C to obtain 
coagulant aid C. 1 5% coagulator C was then incorporated to 425R mineral feculence 
cement of Guangdong Shijing Company. As a result, the initial coagulation time was 
reduced from 3 hours and 21 minutes to 2 hours and 9 minutes, with a advance of 1 
hour and 12 minutes. The final coagulation time was also reduced from 4 hours and 
24 minutes to 3 hours and 6 minutes, with a advance of 1 hour and 18 minutes. The 
strength of fold resistance and the pressure resistance after 3 days and 28 days did 
not decrease. The specified datas were shown in table 3. 
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Example 4: 



First, to 100 weight parts of cement powder, water was added and mixed evenly. The 
mixture was then remained for 1 days under room temperature. After being grinded 
wetly, the mixture was then dried under a temperature of 110°C to obtain coagulant 
aid D. 15% coagulator D was then incorporated into 425R mineral feculence cement 
of Guangdong Shijing Company. As a result, the initial coagulation time was 
reduced from 3 hours and 21 minutes to 2 hours and 15 minutes, with a advance of 1 
hour and 6 minutes. The final coagulation time was also reduced from 4 hours and 
20 minutes to 3 hours and 33 minutes, with a advance of 51 minutes. The strength of 
fold resistance and the pressure resistance after 3 days and 28 days did not decrease. 
The specified datas were shown in table 3. 



Table 1 



Test scheme 


Standard 
consistency 

(%) 


Initial 
coagulation 
time 

(h: m) 


Final 
coagulation 
time 

(h:m) 


Strength (Mpa) 


Fold 
resistance 


Pressure 
resistance 


3d 


28d 


3d 


28d 


Ordinary silicate 
cement 425R of 
Guangzhou Shijing 


26.25 


3:58 


5:12 


4.7 


7.5 


26.4 


53.7 


Flyash coagulant aid 
instead of 5% cement 


26.60 


3:17 


4:19 


4.7 


7.4 


25.4 


54.3 


Flyash coagulant aid 
instead of 10% 
cement 


27.20 


2:52 


3:38 


4.5 


7.1 


24.7 


53.2 


Flyash coagulant aid 
instead of 1 5% 
cement 


27.85 


2;28 


3:16 


4.1 


6.8 


24.0 


52.4 
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Table 2 



Test scheme 


Standard 

consistency 

(%) 
\ /0 ) 


Initial 
coagulation 
time 

rti m ) 


Pinal 

coagulation 
time 

(h m ) 


Strengtl 


i (Mpa) 


Fold 
resistance 


Pressure 
resistance 


3d 


28d 


3d 


28d 


Ordinary silicate 
cement 425R of 
Gaoming 
Cangjiag 


26.8 


4:05 


5:15 


4.5 


7.8 


27.4 


51.3 


Flyash coagulant 
aid instead of 5% 
cement 


26.8 


2:50 


3:52 


4.1 


7.3 


26.7 


51.6 


Burned clay 
coagulant aid 
instead of 5% 
cement 


26.6 


2:36 


3:38 


4.4 


7.6 


27.0 


52.3 


Boiling slag 
coagulant aid 
instead of 5% 
cement 


26.7 


2:42 


3:42 


4.3 


7.4 


26.8 


51.9 
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Table 3 



Test scheme 


Standard 
consistency 

(%) 


Initial 

1111 Lldl 

coagulation 
time 

(h: m) 


r llldl 

coagulation 
time 

(h: m) 


Strength (Mpa) 


Fold 
resistance 


Pressure 
resistance 


3d 


28d 


3d 


28d 


425R* slag 
cement of 
Guangzhou 
Shijing 


25.75 


3:21 


4:24 


4.4 


7.6 


26.2 


54.8 


Hydrated cement 
powder 

coagulant aid 
instead of 5% 
cement 


26.2 


2:15 


3:33 


4.3 


7 8 


25 9 


55 2 


Boiling slag 
coagulant aid 
instead of 15% 
cement 


0*7 A 


o -no 

z.uy 


J.UO 


4.5 


7.0 


25.3 


52.9 


Xiashan 

ordinary cement 
425R of Renhua 


25.40 


3:58 


5:05 


5.8 


8.1 


28.0 


51.1 


Flyash coagulant 
aid instead of 
1 0% cement 


27.20 


2:27 


4:01 


4.9 


7.3 


27.1 


50.0 


Yuexiu 525# 
silicate cement 
of Zhujiang 


23.8 


1:35 


2:24 


6.4 


9.0 


38.4 


57.2 


Flyash coagulant 
aid instead of 5% 
cement 


25.4 


1:08 


2:00 


5.6 


8.3 


36.8 


57.1 



Note: * water/cement ratio w/c= 0.48 
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